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Aircraft rotor and aircraft 

10001] The invention relates to an aircraft rotor which is arranged to 
rotate around a substantially vertical axis and which comprises at least two 
blades. 

5 [0002] Further, the invention relates to an aircraft which comprises 

a body and at least one rotor attached to the body and arranged to rotate 
around a substantially vertical axis and comprising at least two blades. 

[0003} Typically, helicopters have one rotor rotating around a sub- 
stantially vertical axis, whereby the rotor blades rotate substantially horizon- 

10 tally. Helicopters have been presented, which comprise two rotors rotating 
around a substantially vertical axis, whereby the rotors can rotate in opposite 
directions. When the helicopter takes off, the blade angles are adjusted to be 
positive. After the take-off, when flying level, the blade angles of the rotor 
blades are adjusted as a function of the angle of rotation in such a manner 

15 that in the direction of travel, at the rear of the helicopter, the blade angle is 
greater than at the front of the helicopter. The helicopter then banks slightly. 
All in all, this type of control mechanics is quite complex. 

[0004] It is an object of the present invention to provide a new type 
of aircraft rotor and aircraft. 

20 [0005] The aircraft rotor of the invention is characterized in that 

when rotating, the blades form a conical surface, whereby to provide ascend- 
ing force, the ascending force coefficients of the blades can be adjusted to be 
positive and to provide propulsive force, the ascending force coefficients of the 
blades on the forward side and on the rear side can be adjusted to have op- 

25 posite signs. 

[0006] Further, the aircraft of the invention is characterized in that 
when rotating, the blades form a conical surface, whereby to provide ascend- 
ing force, the ascending force coefficients of the blades can be adjusted to be 
positive and to provide propulsive force, the ascending force coefficients of the 

30 blades on the forward side and on the rear side can be adjusted to have op- 
posite signs. 

[0007] An essential idea of the invention is that the aircraft rotor is 
arranged to rotate around a substantially vertical axis, that the rotor comprises 
at least two blades, and that when rotating, the blades form a conical surface, 
35 whereby to provide ascending force, the ascending force coefficients of the 
blades are adjusted to be positive and to provide propulsive force, the as- 



2 

cending force coefficients of the blades on the forward side and on the rear 
side are adjusted to have opposite signs. The idea of a preferred embodiment 
is that the body of the aircraft is formed so that the surface area of its upper 
part is larger than the surface area of its lower part so that when flying level, 
5 the body produces the force lifting the aircraft upwards. 

[0008] The invention provides the advantage that the aircraft can be 
steered in a very versatile manner and relatively easily, The aircraft can 
change its direction of travel quickly and the direction of the body can be ad- 
justed by adjusting the torque of the rotors. Steering the aircraft is possible 
10 without needing to bank it. By arranging the surface area of the upper part of 
the body to be larger than that of the lower part of the body makes it possible 
to utilize the ascending force of the body during level flight and to achieve a 
better efficiency than in helicopters, for instance. 

[0009] The invention is described in greater detail in the appended 
15 drawings, in which 

Figure 1 a is a schematic side view of an aircraft, 

Figure 1b is a schematic view of the steering principle of the aircraft 
of Figure 1a during take-off, 

Figure 1c is a schematic view of the steering principle of the aircraft 
20 of Figure 1a during level flight, 

Figure 2a is a schematic side view of a second aircraft. 

Figure 2b is a schematic view of the steering principle of the aircraft 
of Figure 2a during take-off, 

Figure 2c is a schematic view of the steering principle of the aircraft 
25 of Figure 2a during level flight, 

Figure 3a is a schematic side view of a third aircraft, 

Figure 3b is a schematic view of the steering principle of the aircraft 
of Figure 3a during take-off, 

Figure 3c is a schematic view of the steering principle of the aircraft 
30 of Figure 3a during level flight, 

Figure 4a is a schematic view of a detail of the aircraft of Figure 1a 
cross-cut at the rotor rim, 

Figure 4b shows a top view of the detail in Figure 4a, 

Figure 4c shows a view of the detail of Figure 4a from the inside of 
35 the aircraft, 

Figure 5 shows another alternative for controlling blade angles. 
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Figure 6 is a schematic side view of a fourth aircraft, 
Figure 7 is a schematic side view of a fifth aircraft, 
Figure 8 is a schematic side view of a sixth aircraft, 
Figure 9 is a schematic side view of a seventh aircraft, 
5 Figure 1 0 is a schematic side view of a eighth aircraft, 

Figure 1 1 is a schematic side view of a ninth aircraft, 
Figure 12 is a schematic side view of a tenth aircraft, 
Figure 1 3 is a schematic side view of a eleventh aircraft, 
Figure 14 is a schematic side view of a part of a twelfth aircraft in 
1 0 cross-section, 

Figure 15 is a top view the aircraft of Figure 14, 
Figures 1 6a and 1 6b show a schematic top view of an aircraft, 
Figure 1 7 shows a schematic top view of the dimensions of an em- 
bodiment of an aircraft, 
15 Figure 18 shows a schematic view of the basic structure of a wing 

of an aircraft, and 

Figure 1 9 shows a schematic view of the flows caused by the wings 
of a two-rotor aircraft. 

[0010] Figure 1a shows an aircraft which has a body 1 having two 
20 rotating rotor rims 2 and 3 arranged to its upper part. The rotor rims 2 and 3 
are arranged to rotate in opposing directions. Blades 4 and 5 are arranged to 
the rotor rims 2 and 3. The blades 4 and 5 are arranged at approximately 45° 
angle to the horizontal plane, whereby the blades 4 and 5 form a conical sur- 
face when rotating. The blades 4 and 5 are at their outermost ends connected 
25 with joint rings 6 and 7. The joint rings 6 and 7 can, In cross-section, be such 
that their top surface is curved and the lower surface is straight, whereby they 
can also produce an ascending force. 

[0011] When taking off with the aircraft, the ascending force coeffi- 
cient of all blades of both rotors is adjusted to be positive as shown in Figure 
30 1b, Air then flows as shown by arrows A in Figure 1a, and the aircraft takes 
off. In this application, the definition that the ascending force coefficient of the 
blade is positive refers to the fact that the blade produces a downward air flow. 
The ascending force coefficient of the blades can be adjusted to be positive by 
for instance adjusting the blade angles to be positive. For level flight, the as- 
35 cending force coefficient of the forward side blades of the aircraft is adjusted to 
be negative and the ascending force coefficient of the rear side blades of the 



aircraft is adjusted to be positive. This produces the air flow shown by arrow B 
in Figure 1 a, and in the case shown by Figure 1a, the aircraft moves from right 
to left. The body 1 of the aircraft is designed so that the surface area of the 
upper part of the body is larger than that of the lower part of the body, whereby 
5 in level flight, the body 1 produces an ascending force. Due to the design of 
the body 1, the airflow produced by the rotors also causes an ascending force 
to the body 1 . Thus, in the case of Figure 1 c, the blades 4, 5 suck air from the 
front part of the body 1 producing a negative pressure, and blow the air to the 
rear of the body 1 stopping the flow from detaching and the resistance from 

10 increasing. The ascending forces of the front and rear can be adjusted during 
level flight by controlling the blade angles on the front and rear of the aircraft in 
different ways. The aircraft can change its direction of travel quickly and the 
direction of the body can be adjusted by adjusting the torque of the rotors. The 
aircraft can also move on water and land relatively smoothly without the rotors 

1 5 being rotated at all. 

[0012] Figure 2 shows an application in which the rotors are posi- 
tioned with the conic rotor bottoms facing each other with respect to the body 
1. Figures 2b and 2c show the ascending force coefficients of the blades dur- 
ing take-off and level flight In a corresponding manner to Figures 1b and 1c. 

20 [0013] Figure 3a shows an aircraft in which the rotors are posi- 

tioned with the conic rotor tips facing each other with respect to the body 1, 
Further, Figures 3b and 3c show the ascending force coefficients of the blades 
during take-off and level flight in a corresponding manner to Figures 1b, 1c, 2b 
and 2c. 

25 [0014] For clarity's sake, Figures 1b, 1c, 2b, 2c, 3b and 3c use four 

blades to illustrate the matter even though the aircraft of Figures 1a, 2a and 3a 

show several rotor blades. 

[0015] The shape of the body of the aircraft according to Figures 2a 

and 3a is not as advantageous for utilizing the ascending force of the body as 
30 the shape of the body of the aircraft according to Figure 1a, but instead, the 

relationships between the ascending forces of the front and rear of the aircraft 

according to Figures 2a and 3a are extremely easy to control. 

[0016] Figure 4a shows a solution for the structure of the rotor rims 

2 and 3 and for adjusting the blade angles. Rotating roils 8 run by electric 
35 motors 9 are arranged to rotate the rotor rims 2 and 3. The rotating rolls 8 also 

fit the rotor rims 2 and 3 with bearings. The blades 4 and 5 are fitted with 



bearings to the rotor rims 2 and 3 by crank-like swinging arms 1 0. Further, the 
rotor rims 2 and 3 have adjustment rings 1 1 and 12, and one end of the crank- 
like swinging arm 10 is arranged between the stot formed by the adjustment 
ring. The adjustment rings 11 and 12 are connected to each other with con- 
5 necting arms 13. The adjustment rings 1 1 and 12 can be lifted and lowered by 
means of adjustment arms 14, or tilted to the desired direction, Figure 4c illus- 
trates how the blades 4 and 5 rotate in the opposite directions. The lower ad- 
justment ring 12 can, for instance, be lifted by means of the adjustment arm 
14, and because the adjustment rings 11 and 12 are connected to each other 

10 with connecting arms 13, the upper adjustment ring 11 lifts as well, So, if the 
blade angle of the lower blade 4 increases, the blade angle of the upper blade 
5 also increases and correspondingly, when the blade angle of the lower blade 
4 decreases, the blade angle of the upper blade 5 also decreases. Figure 4b 
shows the crank-like shape of the swinging arm 10. 

15 [0017] Figure 5 shows a solution, in which the angle of the blades 

4, 5 is adjusted with servo motors 15. This type of solution allows a more indi- 
vidual adjustment of each blade. 

[0018] Because electric motors can be used as the power unit of 
the aircraft and adjustment equipment of the blade angles, the motors can also 

20 be used regeneratively and the energy use of the aircraft can be optimized by 
utilizing tne turbulence in air flow, for instance. It is easy to adjust the torque of 
the rotors to be equal by making the current of the motors running the rotors 
equal. By adjusting the blade angles by position-controlled servo motors, the 
load of the blade can be read from the motor current, A processor controlling 

25 the operation of the rotors can be taught to perform energy economically opti- 
mal functions in each situation. For instance during landing, energy can be 
recovered. When the aircraft is on the ground or in water, the rotors are espe- 
cially well-suited for wind generators to load the batteries. The rotor blades, 
rotor rims and body can be covered by solar cells, or most preferably, the solar 

30 cells can be a fixed part of the aircraft, i.e. the surface of the aircraft is made 
up of solar cells. This way, the aircraft can also be used as a dwelling. Further, 
fuel cells, for instance, can also be used as the energy source of the aircraft. 
The rotor rims and rotor can be used as a flywheel in storing the energy re- 
quired for take-off. Smaller-sized motors of smaller weight can then be used. 

35 [0019] Figure 6 shows an aircraft, in which the lower rotor rim 2 is 

positioned at the widest point of the body 1. The rotor blades 4 then best pre- 



vent the pressures from equalizing between the upper and lower parts of the 
body 1. The blades 4 and 5 can also curve out- or Inward, i.e. the conical sur- 
face formed by the blades 4 and 5 when rotating can also be curved. The air- 
craft of Figure 6 has feet 16 shaped like the blade profile at the lower part of 
5 the body 1, which feet can also be used as warping wings in the air or in wa- 
ter. Further, the lower rotor rim 2 can also remain unrotating during take-off or 
landing. In such a case, the lower blades 4 can be turned into a suitable angle 
to compensate the counter torque. Correspondingly, the upper rotor rim 3 can 
remain unrotating during take-off or landing. Further, the lower rotor rim 2 is 

10 not necessarily needed at all, and the blades 4 can be unrotating and sup- 
ported by a circular joint ring 6. The blade angle of the lower blades should, 
however, be arranged adjustable so that the lower blades 4 can be turned to 
an optimal angle during take-off, landing and flight. 

[0020] Figure 7 shows an application, in which the upper blades 

15 rotate in the conventional manner horizontally or the conical angle of the rotor 
formed by the upper rotor rim 3 and the upper blades 5 is very small, If the 
upper blades 5 rotate horizontally, the rotor rim 3 is not necessarily needed. 
The upper blades 5 can extend close to the inner surface of the joint ring 6 of 
the lower rotor, in which case the joint ring 6 also prevents turbulence from 

20 occurring in the blade tips of the upper rotor blades 5. The feet 16 can be tele- 
scopic, for instance, with spherical wheels at the ends. 

[0021] Figure 8 shows an aircraft, in which the lower rotor blades 4 
and the upper rotor blades 5 are connected at their ends to a motor 17 which 
runs a propeller 1 8. No other rotating devices are then needed to rotate the 

25 rotor rims 2 and 3, and the propellers 18 compensate the turbulence at the tips 
of the blades 4 and 5. Propeller fans rotating in opposite directions can also be 
positioned at the tips of the blades 4 and 5. 

[0022] Figure 9 shows an application, in which the aircraft only has 
one rotor rim 3, i.e. only one set of rotating blades 5. Propellers 18 are ar- 

30 ranged at the ends of the blades 5, and the blades 5 are connected to each 
other with a joint ring 7, Because in the embodiments of Figures 8 and 9, the 
torque required to rotate the rotor rims 2 and 3 is achieved by propellers 18, 
no torque is directed to the body 1 , The motors 17 at the ends of the blades 4 
and 5 act as a flywheel mass when the blades 4 and 5 rotate. The rotating rate 

35 of the propellers 18 can be adjusted as & function of .the angle of rotation of 
the rotor, whereby the maximum point of the propulsive force of the propellers 



18 can be selected suitable for steering the aircraft or for wind compensation. 
The propellers 1 8 can also act as wind generators. The propellers 1 8 and rims 

19 arranged around them compensate tip turbulence and also provide as- 
cending force. 

5 [0023] In the embodiment of Figure 10, the lower rotor can also act 

as a landing pedestal. The take-off of the aircraft can, for instance, occur in 
such a manner that the upper rotor is accelerated to a great speed, after which 
the blade angles of the blades 5 is turned to be positive, and consequently, 
the aircraft takes off. After the take-off, the lower rotor can be started to rotate 

10 in the opposite direction. When landing, the lower rotor is first stopped and the 
body 1 is allowed to rotate to create counter torque. By making the body ro- 
tate, energy can be stored at any time in the rotating body. Energy can also be 
stored in the second rotor by making it rotate at a greater speed than the first 
rotor, but at a smaller blade angle, in which case the torques of the rotors 

15 compensate each other, After this, the lower rotor, for instance, can be al- 
lowed to stop and energy is transferred to the upper rotor for landing. 

[0024] Figure 1 1 shows an aircraft, in which the upper rotor is a 
conventional helicopter rotor, whereas the blades 4 of the lower rotor form a 
conical surface when rotating. This way, it is possible to quite a large extent to 

20 apply the existing helicopter technology to the aircraft, but the properties of the 
aircraft can be improved as a whole by means of the new type of additional 
rotor. 

[0025] Figure 12 shows an aircraft, in which the forward parts 4a of 
the rotor blades 4 are arranged obliquely with respect to the horizontal plane 

25 and the rear parts 4b of the blades 4 are arranged to be substantially horizon- 
tal. This way, the blades 4, when rotating, form a conical surface in such a 
manner that the conical surface is formed of the forward parts 4a of the 
blades. Further, in Figure 12, the joint ring 7 is not arranged between the tips 
of the blades 4 but at a distance from the tips of the blades 4 at the end of the 

30 blade parts 4a forming the conical surface. Instead of the joint ring 7, joint rods 
or ropes or the like can be used to connect the blades. The blades 4 can also 
be implemented in such a manner that only the blade angle of the forward part 
4a of the blade is adjusted, in which case between the forward part 4a of the 
blade and the rear part 4b of the blade, there is a joint which allows the for- 

35 ward part 4a of the blade to turn and the rear part 4b. of the blade to remain 
unturned. The blade 4 can also be made of an elastic material in such a man- 



ner that the turning of the blade 4 is only transmitted substantially to the for- 
ward part 4a of the blade and not at all or only partly to the rear part of the 
blade 4b. Because the rear part 4b of the blade is horizontal, the blades pro- 
vide a great ascending force. Because the blade does, however, form a coni- 
5 cal surface, the aircraft can be steered in a versatile manner. 

[0026] Figure 13 shows an aircraft, in which the blades 4 and 5 are 
curved outward. The rear part of the blades 4 and 5 can be horizontal or even 
turned downward. The forward parts of the blades 4 and 5 do, however, form a 
conical surface. In the embodiment of Figure 13, the blades 4 and 5 can also 

10 turn elastically, i.e. in such a manner that their rear parts do not turn when the 
blade angle is changed. The joint ring can, for instance, keep the rear part of 
the blade substantially from turning. The blades 4 and 5 can also be designed 
so that mass inertial forces keep the rear parts of the blades 4 and 5 from 
turning. Further, it is not necessary to arrange joint rings to support the blades 

15 4 and 5. 

[0027] In the aircraft according to Figures 14 and 15, the forward 
parts 4a of the rotor blades 4 are arranged obliquely with respect to the hori- 
zontal plane and the rear parts 4b of the blades 4 are arranged to be substan- 
tially horizontal. In the application in question, the blade angle is adjusted by 

20 turning a vertical shaft 20 at the root of the blade 4. This way. the blade angle 
only changes on the forward part 4a of the blade and the rear part of the blade 
4b only moves horizontally without any blade angle change. When the blade 4 
is turned backward around the shaft 20, the blade angle of the forward part 4a 
of the blade is changed to negative, i.e. the forward part 4a of the blade 4 in a 

25 way sucks air inside the conical surface formed by the forward parts 4a. Cor- 
respondingly, when the blade 4 is turned forward around the shaft 20, the 
blade angle of the forward part 4a of the blade changes to positive, i.e. the 
forward part 4a of the blade pushes air away from inside the conical surface 
formed by the forward parts 4a. 

30 [0028] Figure 15 shows how the aircraft moves upward at speed v. 

This horizontal speed v of the aircraft also causes a force turning the blade 
around the shaft 20, which facilitates the turning of the blade and conse- 
quently, adjusting its blade angle. In Figure 15, the blade angle of the right- 
most blade 4 is changing from positive to negative, i.e. the blade is turning 

35 backward around the shaft 20 at speed w,. The blade 4 rotates along the rotor 
rim 2 at peripheral speed w, i.e. at the shaft 20, the peripheral speed of the 



blade is w, but the peripheral speed of the rest of the blade is w - w 4 , in other 
words, the peripheral speed of the blade 4 decreases when the blade is mov- 
ing toward the direction of flight. When the blade 4 moves toward the direction 
of flight, a force caused by the horizontal movement of the aircraft and turning 
5 the blade 4 backward around the shaft 20 is directed to it. Correspondingly, in 
Figure 15, the blade angle of the leftmost blade 4 is changing from negative to 
positive, i.e. the biade 4 is turning forward around the shaft 20 at speed w 2 . 
The speed of the blade 4 outside the shaft 20 is w + w 2 . The peripheral speed 
of the blade thus increases as it moves in the opposite direction to the direc- 

10 tion of flight. At the same time, the horizontal movement of the aircraft causes 
a force to the blade 4, which turns the blade 4 forward around the shaft 20. 
Thus, the force caused by the horizontal movement of the aircraft is active in 
exactly the correct direction with respect to the adjustment of the angle of the 
blade 4, and power transmission and control can be implemented in a simple 

15 manner. The blade angles can, for instance, be adjusted by adjusting the 
power of the electric motors 17 running the propellers 18 at the ends of the 
blades 4. 

[0029] The blades 4 can be supported to a rotating hub 21 on the 
center axis of the aircraft. The supports 22 can be spring-like and they he!p 

20 support the blades 4 against centrifugal force. 

[0030] Figure 16a illustrates the control of the angles of the aircraft 
blades 4 when the aircraft is moving forward at speed v. In the case of Figure 
16a, the angular speed a> of the blades is higher than the travel speed v of the 
aircraft, The blade angles of the blades 4 then oscillate between a positive and 

25 negative value as illustrated in the figure. The front edges 4c of the blades 4 
are all the time towards the direction of rotation of the blades 4. The case of 
Figure 16a thus corresponds to that in Figure 15, When the speed of the air- 
craft increases, the control of the blades changes to that according to Figure 
16b. In Figures 16a and 16b, the front edges 4c of the blades 4 are illustrated 

30 by a thicker line. For clarity's sake, Figures 16a and 16b only show the part of 
the blades 4 that forms a conical surface. When the speed v of the aircraft is 
higher than the angular speed o of the blades 4, the blades 4 are controlled in 
such a manner that instead of oscillating, they rotate around their swiveling 
axis. Thus, the front edge 4c of the blades 4 is then all the time substantially 

35 towards the direction of travel of the aircraft, Thus, when the speed v of the 
aircraft or the wind velocity increases sufficiently in relation to the rotation 
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speed of the blades, the manner of controlling the blades changes from that of 
Figure 16a to that of Figure 16b. 

[0031] The blade angles of the blades 4 need not necessarily be 
adjusted with a separate control device, but it can also be done by allowing the 
5 blades 4 forming a conical surface to freely rotate around their center axis 
marked as m in Figure 17. When the blades are designed correctly, the cen- 
trifugal force and the flow force caused by the movement of the aircraft make 
the blade angles of the blades 4 adjust correctly. The center of mass m of the 
blade 4 should be at the axis of revolution. Then the center of mass of the 

10 front part of the blade, i.e. mass m? equals the center of mass of the rear part 
of the blade, i.e. mass m 2 . It is also possible to make the center of mass m 2 of 
the rear part of the blade to be slightly bigger than the center of mass m f of the 
front part of the blade. This way, when the aircraft ascends, the blade seeks a 
state where it provides an ascending force. The axis of revolution is, however, 

15 at the front of the midpoint of the blade, which means that the blade is aerody- 
namically asymmetric with respect to the axis of revolution, but most preferably 
substantially symmetric in mass distribution. The blade 4 is affected by the 
centrifugal force 

20 F = ma> 2 R 

where m is the mass of the blade, 

co is the angular speed of the blade, and 
R is the distance of the center of mass of the blade 4 from the 
25 center of rotation of the blade 4. 

[0032] The front part of the rightmost blade of the three-blade air- 
craft shown in Figure 17 is affected by the centrifugal force 

30 F lff =mj a? 2 R 

and the rear part of the blade is affected by the centrifugal force 



F Ja = m^R . 
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[0033] Because m 1 - m 2 , the rightmost blade is not turned around 
the swiveling axis. When the blade 4 rotates forward, a flow force resulting 
from the speed v starts to affect it and turns the blade 4 so that its ascending 
force coefficient changes to negative. The front part of the blade is then af- 
5 fected by the centrifugal force 

F lb =m,(D 2 R x 

and the rear part of the blade is affected by the centrifugal force 

10 

F 26 -m z co 2 R 1 , where 

flj is the distance of the center of mass m, of the front part of the 
blade from the center of rotation of the blade, and 
R 2 is the distance of the center of mass of the rear part of the blade 
1 5 from the center of rotation of the blade, 

[0034] Because R 1 is bigger than R 2 , the force F 1b affecting the front 
part of the blade is stronger than the centrifugal force F 2A affecting the rear part 
of the blade. Thus, the centrifugal force affects the blade 4 in that it turns it 
20 around the center of revolution m in the same direction as the flow force. Due 
to the flow force, when the blade further turns towards the rear part of the air- 
craft, its ascending force coefficient changes to positive. This is illustrated in 
Figure 17 with the lowest blade. The front part of the lowest blade is affected 
by the centrifugal force 

25 

F lc =m^R 3 

and the rear part of the blade is affected by the centrifugal force 

30 F u =m 2 &> 2 R^. 

[00351 R 3 is then smaller than R 4f so F ic is weaker than F 2C . The ef- 
fect of centrifugal forces to the turning of the blade is designed in such a man- 
ner that the turning of the blade is guided by the flow force and the centrifugal 
35 force only strengthens the effect of the flow force. Taking off to level flight or 
increasing or decreasing speed is done by changing the center of gravity of 
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the aircraft for instance by adjusting the location of the batteries or some other 
load in the aircraft, after which the adjusting system of blade angles shown in 
the figure begins to operate. Figure 17 shows the turning of the blade angles 
when the flight speed v of the aircraft is higher than the angular speed co of the 
5 blades, i.e. the front edges 4c of the blades 4 are with respect to the direction 
of travel all the time substantially as in Figure 16b. 

[0036] Figure 18 shows a solution, in which the horizontal section 
4b of the blade 4 is fastened rotatably around axis 23 in relation to the forward 
part 4a forming a conical surface of the blade 4, as illustrated by arrow C. The 

10 blade angle p of the rear part 4b of the blade can thus be adjusted independ- 
ent of the forward part 4a of the blade. Correspondingly, the blade angle a of 
the forward part 4a of the blade can be adjusted independent of the rear part 
4b of the blade by turning the forward part 4a of the blade around the axis in 
the center of mass m. The rear part 4b turns elasticaliy, because the connect- 

15 ing bars joining the blades together are elastic or fastened in an elastic man- 
ner to the blades. 

[0037] In radial direction, a centrifugal force Fa? is directed to the 
blade. Further, a flow force F D which is opposite to the direction of rotation and 
caused by friction, i.e. flow resistance, is directed to the blade. The flow force 

20 F D turns the tip of the blade backwards. Figure 18 illustrates the fact that the 
counter force of the flow force F 0 is a component Fa?., of the centrifugal force 
Fa?. The forces thus settle in a balanced state in which the flow force F D equals 
the centrifugal force component F^. This balance also defines the blade an- 
gle p of the rear part 4b of the blade, 

25 [0038] When the blade angle p of the rear part 4b of the blade is 

positive and the flow speed directed to the blade increases for instance when 
the rotation speed increases or due to an abrupt gust of wind, the ascending 
force F L of the of the blade typically increases, in the case of Figure 18, the 
rear part 4b of the blade can, however, turn in relation to the forward part 4a of 

30 the blade. In such a case, a change in the flow force F D or in mass inertia! 
force can turn the rear part 4b of the blade in such a manner that the angle of 
ascent (3 of the blade decreases, whereby the ascending force F L decreases. 
This type of solution thus compensates automatically the changes caused by 
acceleration, and the blade reacts automatically to gusts of wind, i.e. the as- 

35 cending force F L of the blade does not change substantially because of a gust 
of wind. Further, the effect to the blade angle of the rear part 4b of the blade is 



automatically directed in the correct direction when the blade rotates, because 
the effect to the blade angle {3 is directed in different directions depending on 
whether the blade is on the right or left side of the aircraft in relation to the di- 
rection of travel. 

5 [0039] When accelerating the blade, the mass inertial force thus 

tries to keep the blade angle J3 small, and when the acceleration ends, the 
blade angle p increases. The ascending force is thus not very strong when the 
blade of the aircraft is accelerated, but during the acceleration, the aircraft can 
remain stationary, and when the acceleration ends, the ascending force coeffi- 

10 cient of the rear part 4b of the blade becomes higher, and consequently, the 
aircraft can be guided to ascend by ending the acceleration of the rotation 
speed of the blades. 

[0040] Figure 19 illustrates flow components generated by the 
blades of a two-rotor aircraft. The solution of Figure 19 can depict an appiica- 

15 tion according to Figure 1a, for instance. The upper blades 5 rotate in the di- 
rection of rotation and the lower blades 4 rotate in the opposite direction co 2 . 
The blades 4 and 5 forming a conical surface can function as the blades of a 
centrifugal blower also generating a flow component in the direction of rota- 
tion. The upper blades thus generate a flow component u, in the direction of 

20 rotation co,, which causes an air flow, the actual direction of which is illustrated 
with arrows u,\ Because the lower blades 4 rotate in the opposite direction « 2r 
a resultant flow is generated, i.e. the final flow direction of the air flow is sub- 
stantially downwards as shown by arrows u 2 . The air flow u 2 can thus be di- 
rected downwards to generate a higher ascending force during take-off. In 

25 such a case, the number of blades in the aircraft can be quite high. For in- 
stance, there can be 15 upper blades 5 and 16 lower blades 4. The number of 
the upper blades is preferably different than the number of the lower blades so 
that all or several upper blades are not simultaneously at the same location as 
a lower blade when the blades pass each other. This type of solution reduces 

30 the noise generated by the blades. When the number of aircraft blades is quite 
high, the blades can be rotated quite slowly, thus minimizing power loss. 

[0041] All in all, the operation of the invention can also be described 
as follows: during take-off, the blade parts that form a conical surface and the 
horizontal tip parts of the blades generate a maximal ascending force. The 

35 blades forming the conical surface when being at the side of the aircraft gen- 
erate a part of the ascending force and prevent the pressures from equalizing 



between the upper and lower part of the body, i.e. prevent turbulence from 
being formed over the body. When the blades forming the conical surface are 
in the front part of the aircraft, they generate a propulsion force and guide the 
flow over the body of the aircraft. When in the rear part of the aircraft, said 

5 blade parts also generate a propulsion force and guide the flow in the back 
part of the aircraft body. During level flight, the blade angles of the horizontal 
tip parts of the blades can be kept at nearly 0, since the rotor rotates slower 
than during take-off, when the task of the horizontal tip parts is to prevent tip 
turbulence of the blade parts forming the conical surface. This way, the per- 

10 formance of the aircraft can be maximized and the power consumption mini- 
mized. Because in the aircraft of the invention, the flight speed during level 
flight can be higher than the rotation speed of the rotor, power loss can also be 
minimized. 

[0042] The drawings and the related description is intended only to 

15 illustrate the idea of the invention. The invention may vary in detail within the 
scope of the claims. Thus, the ascending force coefficient of the blade can, 
without changing the blade angle, also be adjusted in such a manner, for in- 
stance, that an adjustable aileron is arranged to the blade. Further, any other 
solution suitable for the purpose can be used to alter the ascending force co- 

20 efficient. The body 1 of the aircraft can be round or oval as seen from above. 
The blades 4 and 5 can also be curved forward or backward with respect to 
their direction of rotation. In optimally designed blades, friction force and cen- 
trifugal force on one hand, and ascending force and centrifugal force on the 
other hand compensate each other when the aircraft takes off and requires the 

25 highest rotation speed. One rotor has at least two blades, but the number of 
the blades can vary. Most preferably, each rotor has 5 to 16 blades. The size 
of the aircraft can vary from small radio-controlled aircraft to large aircraft suit- 
able for passenger or freight transportation. Aircraft operating on sun or wind 
energy can also very well be used as dwellings which can move in the air or 

30 on water. 



